Annexin IV inhibits calmodulin-dependent protein kinase II-activated chloride conductance. A novel mechanism for ion channel regulation.
Ca(2+)-activated Cl- current (ICl,Ca) in colonic T84 cells is inhibited by the specific peptide inhibitor of Ca2+/calmodulin-dependent kinase II (CaM KII). Annexin IV, a Ca(2+)-dependent phospholipid binding protein also inhibits Ca(2+)-dependent anion current activation (Kaetzel, M.A., Chan, H.-C., Dubinsky, W.P., Dedman, J.R., and Nelson, D.J. (1994) J. Biol. Chem. 269, 5297-5302). Intracellular injection of antibodies against annexin IV enhances current activation; this activation is inhibited by the peptide inhibitor of CaM KII. Intracellular application of autonomously active CaM KII in the presence of ATP induced a Cl- current similar to that activated by the Ca2+ ionophore A23187. Current activation by the exogenous kinase was completely inhibited in the presence of purified annexin IV. In vitro, annexin IV does not inhibit CaM KII activity nor does it act as a substrate for CaM KII. Thus, it appears that annexin IV inhibits phosphorylation-dependent anion conductance activation by preventing CaM KII-ion channel interaction rather than by direct interaction with the enzyme itself. These findings suggest a novel mechanism by which Ca(2+)-dependent membrane binding proteins, cytoplasmic kinases, and ion channels interact to regulate membrane conductance. The characterization of unique channel regulatory pathways in Cl- transporting epithelia may identify potential avenues of alternate therapy to compensate for the loss of functional Cl- channels in the disease of cystic fibrosis.